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mx'^mmmx'$>-ox,ii3xB^m^ 30 

deg C UlTXs fro. S0 3 M, COOM(xC* , M It 

HMMbtf 200kJ/mol WT0>J3§]fr]i:S$g 
tf'J*— ^£ffl^fe{t«Bft£ftttfi< 10 6 ~10 9 

®t+mmmi&#m< oa 

[tt*g 2] 

ftLr 1/2 *;uiaT©fMEft*t*fifc*i*T 
izmMi*zm< oa wiffixmttiK'j^b^ 

Specification 

[0001] 

filtf 10 6 ~10 9 Qcm)^Wri>C<t-e^«E*#t£. 
««l=jBB-*-*ft**\ OA flHgft£a«iB& 



[0002] 

[ft*<D8ffi] 
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method whichreacts under solution reaction method and 
solventless which exclude aqueous system is thefor nonmetal, 
glass transition temperature 30 deg C or less, at same time, 
ionic segment which is displayed with S0 3 M* COOM (In 
Formula, M shows hydrogen % alkali metal* ammonium 
ion. ) one kind or more is contained, 

Furthermore, high electrical conductivity polyurethane resin 
adhesive 0 for OAequipment which excludes the magnetic 
recording medium to which volume-specific resistance to 
which heat of fusion uses aliphatic long chain polyol of 200 
kJ/mol or less 10 <sup>6~10 9 the:oa -cm uses polyurethane 
resin which isand makes feature 

[Claim 2] 

With adhesive where bonded material which is acquired with 
method whichreacts under solution reaction method and 
solventless which exclude aqueous system is thefor nonmetal, 
polyurethane resin aliphatic long chain polyol and organic 
polyisocyanate. or aliphatic long chain polyol and organic 
polyisocyanate and, Reacting, it is acquired chain extender of 
1/2 mole or less vis-a-vis number of moles of aliphatic long 
chain polyol high electrical conductivity polyurethane resin 
adhesive 0 for OAequipment which excludes magnetic 
recording medium which is stated in Claim 1 which is made 
feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention it regards polyurethane resin which is 
used for the adhesive etc. 

Furthermore as for details, it is something regarding high 
electrical conductivity polyurethane resin adhesive which is 
used in order to improve polyurethane resin, and originatein 
insulating of adhered part between metal corrosion and 
OAequipment or other electromagnetic shielding property etc 
which are used in order to improve static electricity quality 
and electrostatic property % latent image printing etcby fact 
that it possesses electrical conductivity (volume-specific 
resistance 10 <sup>6 ~10 9 :oa -cm ) of medium extent. 

[0002] 
[Prior Art] 

From until recently, addition and doping or other technique of 
various filler which arerepresented in perchloric acid metak 
ammonium salt static electricity quality, in regard to 
electrostatic property, latent image printing or other 
improvementwere used. 
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*,<J>V&itz 0 

»«k**i-f, 10 8 Qcm fiJg(D{* 

fee 

[0003] 
[0004] 

[»H*»»-r*fc«)©^S] 

IDfc*«Kli, #7X|E»S£j&< 30 deg C JJl 
TVs fr"?s S0 3 M. COOM(xtcK M ItfoMs T 

*i«<f^->tt-byy>hs i «i2i±£*ruM 

IC, Hff ft]b< 200kJ/mol JSlTOffiKflsfiftTK'J 
*-;U£fflL*f={*»H*rJ6iatttf 10 6 ~10 9 Q 

cm -cfc«!Ku*u$:/im*fliii«;:££ttft 
■ffl-Ofc«ttft|giftJft{t$l*< OA # 

;u«i=8LT 1/2 ^jusit©^^^^ 

*W#*«ffl-CfcSKftBf»Jttt* »< OA m 



[0005] 
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But, any method and it adds those of immiscible to resin 
matrix, exudation does in surface and being something which 
guarantees necessary characteristic, it causes surface 
contamination inevitably with bleed out , if furthermore bleed 
out ends, non- permanent ones where conduction 
characteristic are lost. 

In addition, also method which combinesxarbon black is done 
the various, but 10 <sup>8 where with strong X jp7 7^ 
jp8 tf> A of carbon black, carbon black is not dispersed by 
uniform, shows in the this invention the:oa it was difficult 
-cm extent to obtain volume-specific resistance in stable. 

[0003] 

[Problems to be Solved by the Invention] 

You considered this inventor etc, to above-mentioned 
situation, resultof repeating diligent investigation without 
adding additive, concerning ingredient of polyurethane this 
invention reached to completion. 

[0004] 

[Means to Solve the Problems] 

Namely as for this invention, glass transition temperature 30 
deg C or less, at same time,one kind or more to contain ionic 
segment which is displayed with S0 3 lvh COOM (In Formula, 
M shows hydrogen % alkali metaU ammonium 
ion. ),furthermore, With high electrical conductivity 
polyurethane resin adhesive for OAequipment which excludes 
magnetic recording medium where bonded material which is 
acquired with method which reacts under solution reaction 
method and solventless which exclude aqueous system to 
which volume-specific resistance towhich heat of fusion uses 
aliphatic long chain polyol of 200 kJ/mol or less 10 
<sup>6~10 9 the:oa-cm uses polyurethane resin which is and 
makes feature is thefor nonmetal, polyurethane resin aliphatic 
long chain polyol and organic polyisocyanate* or, chain 
extender of 1/2 mole or less reacting, it is a high electrical 
conductivity polyurethane resin adhesive for the 
OAequipment which excludes magnetic recording medium 
where bonded material which is acquired with method which 
reacts under solution reaction method and solventless which 
exclude the aqueous system which is acquired is for nonmetal 
vis-a-vis number of moles of the aliphatic long chain polyol 
and organic polyisocyanate and aliphatic polyol. 

[0005] 

[Embodiment of the Invention] 

First, you explain below concerning component which forms 
polyurethane resin of this invention. 

polyester* polylactone system, there is a 
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tifflTffcy. #*«£LTI* 30-10000 i)W£L 

l\ 

^ti^jt-frommmi* 2oou/moi art* 

[0006] 

tK'J^— JUftlMftttf 200kJ/mol £LtTfl±^U 
[0007] 

R. 7vt?>18. -tz/\*v>lg. TM^^Wls fU 
fcKnTb7$;HJL ^**fcKcK7?*;i,R, 
#>R*fcl4-ta>Rxxx ;k Rtofcfe*®*; 

>V*-;K 1,6-^*^ 

i,9-Sj-y*s*-)i,^ vx^u>?'jn-;u. 1,4- 
-;u a (Difut+^K, £fd±. -Jurist 

ifil 4 n5JJ5"eWb*i*7K l JxxT-;i/7KU^— 
tKYxx^UTSKtKU*--;!/. *fc|*^^$/a 
>-*^ > P^^K>^(7)^ttxx^;K^^h>) I E 
^-©BB««^-e#&*i*^h>IR7K'Jxx 

£&a>Hft-eHffiK}$ 2oou/moi jaTicstf 

[0008] 
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polycarbonate-based, polyether type polyol. and these 
copolyol as long chain polyol which isused for this invention, 
in addition, sole use. or it is possible tojointly use these long 
chain polyol. 

As for these long chain polyol being something which is 
acquired with known method,30 - 10000 is desirable as 
molecular weight. 

heat of fusion of these polyol 200 kJ/mol or less is desirable. 
[0006] 

As for polyurethane resin polyol has occupied major portion 
of ingredient generally, property of polyol is strongly 
reflected on polyurethane. 

heat of fusion of polyol is easy to occur after urethane 
. forming reaction crystallization of polyol with 200 kJ/mol or 
more, ion conduction of polyurethane resin the inhibition 
does, because volume-specific resistance increases 
considerably, is notdesirable. 

[0007] 

As polyester polyol, succinic acid, adipic acid, sebacic 
acid, azelaicacid. terephthalic acid, isophthalic acid, 
orthophthalic acid, hexahydroterephthalic acid, 
hexahydroisophthalic acid, hexahydro orthophthalic acid, 
naphthalenedicarboxylic acid or acid ester, acid anhydride 
or other dicarboxylic acid * acid ester, acid anhydride and 
ethyleneglycol. 1, 3- propylene glycol. 1, 2- propylene 
glycol. 1, 3- butanediol. 1, 4- butanediol. 1,5-pentanediol. 
1,6-hexanediol. 3- methyl- 1,5-pentanediol. neopentyl 
glycol. 1,8-octanediol. 1,9-nonanediol. diethylene glycol of 
the public knowledge, 1 and 4 -cyclohexane dimethanol. or 
listing alone or lactone polyester polyol whichsuch as X j p 8 
b oxide, is acquired with ring opening polymerization of 
polyester polyol. polyester amide polyol. orepsilon— 
caprolactone or other annular ester (lactone ) monomer which 
is acquired with dehydrating condensation reaction of these 
blend or professional fcfb oxide adduct or other glycol, 
hexamethylene diamine, xylene diamine, isophorone 
diamine, monoethanolamine or other diamine or amino 
alcohol of bisphenol A, It is necessary with selection of each 
component and adjustment of the degree of polymerization to 
design heat of fusion 200 kJ/mol or less. 



[0008] 

It is necessary to be acquired generally with alcohol 
elimination reaction etc of the polyhydric alcohol and 
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"Ja— Jk 1,3-?*:/$/:*-— Jk l,4-?$> 

v*— ;k i,5-^^>V^— i,6-^*-9-> 
i?*— ;k 3->t;u-i,5-^>^>v^-— 

"O^Uf'Ja— Jk 1,8-* ^£>v;J--;k 1,9- 
/•)->?*— Jk $?x^U>yjzj— ;k 1,4-v^ 

Hl8?$i£ 200kJ/mol JSlTI=S«-r*^S4*fe 

So 

[0009] 

utK'Jx-^k KfcttB©* Ux*xJU. #'J 

x-x/utfjjllf b*U &i£#CDiI1R* M^JfCD 
WWTfB»JS^200lJ/inoliaTlcK»fr*^ 

[0010] 

^» 300 JSlT©»^rtlC 2 flJ2Lt0)J5te** 

*-;u* \a--?$^*>*—)\, s 

;u* ;u* 3-^ji/-i f s-'<>* 

i,9-y^->i?^--;u. mj^p— 
;u:7p/\ 0 >* yy-bu> % vx^u>^'j=i-;Uv 
i,4-v*p^r^>v>£/-;u* extKp+v 

Xh*S/K>-B> % fc*lM*lfX7xy— JU A CD 
5>* +vb>v7^, -f V7t^P>v75>s ^ 

u>bfx(*;uv^pPTxij>). ^/x^y-ju 
If 6*1. tele*. B*t«SfiJWtLTffi5^t 



diethylene carbonate* dimethyl carbonate* diethyl 
carbonate* diphenyl carbonate etc as polycarbonate polyol, 
ethyleneglycol* 1, 3- propylene glycol* 1, 2- propylene 
glycoU 1, 3- butanediok 1,4- butanediok 1,5-pentanediok 
1,6-hexanediok 3- methyl- 1 ,5-pentanediol* neopentyl 
glycok 1,8-octanediol* 1 ,9-nonanediok diethylene glycol, 1 
and 4 -cyclohexane dimethanol oc other alone or to be able to 
list polycarbonate polyol which consists of these plural uses 
asthis polyhydric alcohol, with selection of each component 
and adjustment of the degree of polymerization to design heat 
of fusion 200 kJ/mol or less. 



[0009] 

It is necessary ring opening polymerization is done 
polyethylene glycok polypropylene glycoU 
polytetramethylene ether glycol etc which, and, copolyether* 
which copolymerizes these furthermore for ester ether which 
designatesaforementioned polyester* polycarbonate polyol 
as initiator to be able to list ethylene oxide* propylene 
oxide* tetrahydrofuran etcas polyetherpolyol, with selection 
of each component and adjustment of the degree of 
polymerization to design heat of fusion 200 kJ/mol or less. 

[0010] 

With substance which contains active hydrogen of 2 or more 
generally in the intramolecular of molecular weight 30 0 or 
below as chain extender which is used with this invention, it 
canuse alcohol* amine* amino alcohol etc of public 
knowledge. 

for example ethyleneglycok 1, 3- propylene glycok 1, 2- 
propylene glycok 1, 3- butanediok 1, 4- butanediok 
1,5-pentanediok 1,6-hexanediol* 3- 
methyl- 1,5-pentanediok neopentyl glycok 1,8-octanediok 
1 ,9-nonanediok trimethylolpropane* glycerine* 
diethylene glycol, 1 and 4 -cyclohexane dimethanol* bis 
hydroxyethoxy benzene* or ethylene oxide* or propylene 
oxide addition product or other glycol * hexamethylene 
diamine* xylene diamine* isophorone diamine* methylene 
bis of the bisphenol A (ortho chloroaniline ), you can list 
monoethanolamine or other diamine or amino alcohol, etc you 
use in other things thewater and urea as chain extender it is 
possible . 



Or mixing with alone, you use above-mentioned compound it 
ispossible . 
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mol &0 1/2 &T##i:U^ 

^SfifflWlB^ mol £fe<D£f+#, t°')t~Jl- 
<T> mol IS^MS.-Sli^^m^CDSS^^b^ 



[0011] 
[0012] 

S0 3 M Sro^A^JitLrii^-^-h'J^Ax^Tfs 
-1.4-?*>iJ*-JU, 2-*'J ^ATJU^-M-?* 

yu, 5-^-h'j't7Axyu/is'rv^$i;u^ s 

[0013] 

COOM Stf>#A0l]<kLTf£, tfX(2,2-th*P* 
v^^Pt°^->^, 2,3-vfcKP**>:f Pfcf 
*>M. 2,3-i?tKp^>-^T;u^Pt°^->^, 
2,2-i;tKP4r>»^;^pe^->ii,2 s 3-i;tK 

P^^-O-^^Ui^U^^I^.ll-^tK 
P+v^r-^*:^, 9,10-i;tKP*v;*-?* 
"rtl^m. l,2-vtKP-6-tKP4 L v-2-7|-+V'-4- 
tf'J v>*;U7K>gg, 2,3-v>LKP*v;f$>- 
IL 2,3-vtKP+v-2-^^;U^>-^^, & 

[0014] 

>i?-f 7*>7*-K&T TDI t^B|-r-i))s 2,6-h 
YU>^7v7*-k*vb>-l,4-SM7v7 
*-k *vU>-l,3-i>-f7:>7*--k 4,4' -V 
7x;Up<^>i?^v«>T^— KKiT MDI t«iBg 

-f •&), 2,4' -v^i^y^>v^vi>^-KJJi 

T2,4' MDI <t:ffrB§-f 4,4' -v7x~;H- 
TJI^>f 7v7*-k 2-rLhPv?7x- ;U-4,4' - 
e?-f7*>7*-k2,2' -i?7xz:^^p/^> 
-4,4' -i?-fVS/7*-K3,3' -i^;Ui?:7x^ 
^$>-4,4' -^-f 7*>7*-k 4,4' -i>7x^ 



In addition, as for total of combination number of moles of 
chain extender,below number of moles of polyol, 1/2 or less 
of number of moles of more preferably polyol aredesirabie. 

When total of combination number of moles of chain 
extender, it exceeds the number of moles of polyol, urethane 
bond quantity where cohesiveness is strongincreases, tough 
property is acquired, but ion conduction inhibition is done, the 
resistance increases. 

[0011] 

You can list compound which is shown next, as ionic segment 
which is usedfor this invention it introduces to intramolecular 
of polyurethane resin you arepossible as polyester and/or, 
chain extender. 

[0012] 

As introduction example of S0 3 M group, you can list method 
which ituses 2 -sodium sulfo- 1 , 4- butanediol , 2- potassium 
sulfo-1, 4- butanediol or other metal sulfonate with salt 
content glycol, 5-sodium sulfo isophthalic acid, 5-potassium 
sulfo isophthalic acid, sodium sulfosuccinic acid or other 
metal sulfonate salt content dicarboxylic acid etc 
asaforementioned long chain polyol starting material, as 
and/or chain extender. 

[0013] 

As introduction example of COOM basis, you can list method 
whichit uses bis (2 and 2 -hydroxymethyl ) propanoic acid, 2, 
3- dihydroxy propanoic acid, 2, 3- dihydroxy-methyl 
propanoic acid, 2, 2- dihydroxy methyl propanoic acid, 2, 3- 
dihydroxy -2- (1 -methylethyl ) butanoic acid, 3,11- 
dihydroxy tetra- Deccan acid, 9and 10 -dihydroxy 
octadecanoic acid, 1, 2- dihydro-6-hydroxy -2- oxy-4- 
pyridinecarboxylic acid, 2, 3- dihydroxy butanedioic acid, 2, 
3- dihydroxy -2- methylbutane two acids etc, and with these 
salt as theaforementioned long chain polyol starting material, 
as and/or chain extender. 



[0014] 

2 and 4 -toluene diisocyanate (Below TDI and name you 
abbreviate. ), 2 and 6 -toluene diisocyanate, xylene-1, 4- 
diisocyanate, xylene-1, 3- diisocyanate.. 4,4'-di 7x jpll 
methane diisocyanate of for example public knowledge 
(Below MDI and name you abbreviate. ), 2and 4 '-di 7i 
jpl 1 methane diisocyanate (Below 2 and 4 'MDI and name 
you abbreviate. ), 4 and 4 '-diphenylether diisocyanate, 2- 
nitro biphenyl-4,4 '-diisocyanate, 2,2'-biphenyl 
propane-4,4 '-diisocyanate, 3,3'-dimethyl 
diphenylmethane-4,4'-diisocyanate, 4,4'-biphenyl propane 
diisocyanate, m-phenylene diisocyanate, p- phenylene 
diisocyanate, naphthylene-1, 4- diisocyanate, jp8 
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*>7*-k p-7i=.U>S?-<7*>7*— k ■)"? 
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7v7*~ K3,3' -S//Mr5>5?7x-JU-4,4' - 

i;-rvi/7*-hii0>5?§]!£v-i'7*>7*-k 

t h^/f b>$?-<7*>7*-k ^-y-^b^ 
S?-fV>7*— N&T HDI £ftB§-f&), 3->* 
;U-1,5 "5>4i>?/-fVS/7*— K'Jv>v-fVv 
7*-K5©fllWBS$?-rv$/7*-k -f V*P 

>e?-rv*>7*— h***ftsyu>??'fvS'7* 

-k *a<b+*>u>S?-fvS/7*-h. TK^-fb 
**>Ui/5?-fV«>7*-h*fl)KBI«iS?-fV*>7 

[0015] 

7 * - Mb & % <D NCO/OH J± li 

0.6/1.00-1.15/1.00 ##*U*. 

7K'J-fV*>7*-h«<bffltLTr*.-fV*>7* 
*-KSSK*-l±fc»?-*J|i*-fV*>7*-h* 

tLfcfb^^aSE^if&tis^Jjiii, b**°u 

■Jl/felll, an*— h U h 2030, 

□ h HU 3P^-h HX *ft<¥lf btx-So 



[0016] 

tk 1 j «5 b * > m m & mm \ 1 1± «r m 1 1 ® * 

«JtOS(6«!|-C*<5-fy*>7*-h*ffl^U7t? , J 



w©K0-f7*>7*-h*8t?U7KU7-i8E« 
iW<D NCO/OH ^Uifcli 0.6/1 .00-1 .1 5/1 .00 

-f V>7*-h*J|?m«'jV-l:: 
MI=KC-caKt©7K'J-fV$/7*-h«<b*J 

iKu-rv>7*- h«ft»tLri±,-fvs/7* 



2003-1-7 

l#re-l, 5-diisocyanate* 3,3'-dimethoxy 
biphenyl-4,4'-diisocyanate or other aromatic diisocyanate* 
tetramethylene diisocyanate* hexamethylene diisocyanate 
(Below HDI and name you abbreviate. ), 3 -methyl- 1,5 
pentane diisocyanate, lysine diisocyanate or other aliphatic 
diisocyanate* isophorone diisocyanate* hydrogenated 
toluene diisocyanate* hydrogenated xylene diisocyanate* 
hydrogenated diphenylmethane diisocyanate* tetramethyl 
xylene diisocyanate or other cycloaliphatic diisocyanate or 
other diisocyanate and/or you can list these polymer* 
polymer concretely as polyisocyanate monomer which is used 
with this invention. 



[0015] 

At time of producing aforementioned polyurethane, when 
polyurethane resin is linear state, NCO/OHmole ratio of 
active hydrogen compound and isocyanate compound 
0.6/1.00 -1.15/1.00 is desirable. 

Furthermore, it is possible also to add according to need 
conventional polyisocyanate curing agent to thermoplastic 
polyurethane resinwhich is acquired. 

As polyisocyanate curing agent, compound etc which 
designates molecule end which reacts as isocyanate group can 
list low-molecular-weight polyisocyanate which 2 or more it 
possesses, isocyanate group the for example Nippon 
Polyurethane Industry Co. Ltd. (DB 69-062-0273 ) make, can 
list Coronate L* Coronate 2030* Coronate HL* Coronate 
HX etc. 

[0016] 

When polyurethane resin is designated as thermosetting resin, 
it divides theaforementioned linear state polyurethane 
component, it synthesizes isocyanate terminated polymer 
which is a reaction product of the isocyanate component 
which is selected appropriately and active hydrogen 
compound which is selectedfrom aforementioned polyol* 
chain extender, it mixes active hydrogen compound as 
crosslinking agent whichis selected from this isocyanate 
terminated polymer and aforementioned polyol* chain 
extender when using,crosslinking it is possible also to do. 

In this case NCO/OHmole ratio of isocyanate terminated 
polymer and crosslinking agent 0.6/1.00 - 1.15/1.00is 
desirable. 

In this case and adding according to need conventional 
polyisocyanate curing agent to isocyanate terminated polymer 
it is possible. 

As polyisocyanate curing agent, compound etc which 
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^U$>lS!iL 3B*-h 2030.aa*-|- 
HU an*— h HX *A«#t(f 6*l4 0 

[0017] 

£«»iLTB»*:/ , /HJ7Vr-./Ufi*®K 
[0018] 

[0019] 

»te©|p]±£H*-fcA<ffl*<& 0 
[0020] 

bit. xmrnzmmmizx^izmLKm^z 



designates molecule end which reacts as isocyanate group can 
list low-molecular-weight polyisocyanate which 2 or more it 
possesses, isocyanate group the for example Nippon 
Polyurethane Industry Co. Ltd. (DB 69-062-0273 ) make, can 
list Coronate 2030, Coronate HL % Coronate HX etc. 

[0017] 

Furthermore, you can list triethylamine, triethylene diamine 
or other tertiary amine, potassium acetate, zinc stearate or 
other metal salt, dibutyl tin laurate* dibutyl tin oxide or 
other organometallic compound etc as catalyst. 

performance of polyurethane resin are stabilized is possible 
the stabilizer for stabilizer, phenol derivative or other 
thermal oxidation for substituted benzo triazoles or other 
ultraviolet light as stabilizer iscombined with . 

[0018] 

In addition, when this polyurethane resin is produced, 
conventional known method is taken, itis possible , under 
solution reaction method, solventless which reacts with 
toluene, xylene, benzene, dioxane, cyclohexanone, 
methylethyl ketone, methyl isobutyl ketone, ethylacetate, 
butyl acetate or other single or mixed solvent system reactant 
it mixes to fully and it uses, conventional manufacturing 
method such as method which reacts, it is possible . 

[0019] 

[Effects of the Invention] 

Be able to grant electrical conductivity, static electricity 
quality it improves tobecome possible, improvement of high 
electrical conductivity polyurethane adhesive or other 
productivity, property for OAequipment wherereduction or 
no addition of various additive, dopant or other addition 
quantity to resin become possible,exclude adhesive, 
especially magnetic recording medium is assured by using 
polyurethane resinof this invention, is possible . 

Furthermore polyurethane resin of this invention, applies is 
possible as modifier, other adhesive, coating agent of film 
lamination adhesive, elastomer, ink binder, plastic or 
other surface treatment agent, asphalt, concrete. 



[0020] 

[Working Example(s)] 

Below, this invention furthermore is expressed in detail with 
Working Example ,but this invention is not something where 
is limited in only Working Example. 

Furthermore, if as for "part" or "%" in synthesis example. 
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[0021] 

£i$.m i 

*fcJ5J£3Slc7vbf>l! 664.1 gp. l,4-?$>v 
499.7 SP. H??^ W*-h 0.01 SB 
£tt&<*K 140-220 deg C X' 10 B*|H]£fc*1i-fc 
180-220 deg C T? 5 B$f!3MMtT 20mmHg £ 
TfttEU Ml- 5~20mmHg, 200-220 deg C t? 
10 9#IM«*fi**frfcofc. 

tttkit 2.0, 

2000s DSC 8l£J:&lMEilft(£ 71kJ/mol X-fo-o 

tZo 

[0022] 

2~i2 7K'j*-iu©^j*« i trnma^ 

&T\ B-R ££j#Lfc 0 

-f. 

[0023] 
[Si] 



Working Example and Comparative Example there is 
notespecially notice, "parts by weight " and "weight% " is 
shown. 

[0021] 

{Synthesis of polyol } 
synthesis example 1 

You inserted adipic acid 664. 1 part* 1, 4- butanediol 499. 7 
part* tetrabutyl titanate 0.0 1 part in reactor which has 
stirrer* thermometer and portion circulating cooler,with 140 

- 220 deg C 10 hours reactions later, 5 hours applied with 180 

- 220 deg C and vacuum did to 20 mmHg, furthermore did 10 
hours condensation polymerization with 5-20 mmHg, 
200-220 deg C. 

As for even hydroxy group value of per molecule of polyol 
.which it acquires 2.0,as for hydroxyl number 112, 
number-average molecular weight 2000 * DSC measurement 
as for heat of fusion which depends theywere 71 U/mol. 

This is designated as polyol A. 

Collecting these composition* property, it shows in Table 1. 
[0022] 

With technique which is similar to synthesis example 1 of 
synthesis example 2-12 polyol, polyol B~R was synthesized. 

Collecting these composition* property, it shows in Table 
1 -Table 2. 

[0023] 

[Table 1] 
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2-xf>2-?'t*-l, 3- 
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2000 
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2000 


SOOO 
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2.0 


2.0 


2.0 


2.0 
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2.0 


2.0 


2.0 


Bff»(kJ/«lJ' 
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58 


220 


501 


203 


0 


0 



[0024] 
[*2] 



[0024] 
[Table 2] 
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969.0 


748.6 
























954.9 
































1000 


2000 


1000 


2000 


1000 


2000 


1000 


560 


2000 




Z.0 




2.0 


2.0 


2.0 
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3-**WSi DSC-ZQO. ftO&S : SX/iin. ffl&Ufifl : -100-150TC 



[0025] 

mmm i 

IC/K'JXXxyUTK'J^— ;U A(S 1 #Rg)240.0 

SP.tKU^"— ;u P60.0 SB* >^bx^;b>rh>/h 
;UX>=3/1 (OS^SiK 300 «J£tt&*K 50 deg 

^;uigv^b-h o.o6 aufciniujfcive, 

MDI60.0 SB£2JP;L, 75 deg C I fc 0 

JEJC^JifT'T^lcotiT. tt*A<±*-r*© 
T\ ®B$, >^;ux^;u>rh>/h;ux>=3/i 

>tft»T?OR¥«&»* «(4«l 26000 -efeofco 

(l)»6*ifc#"J * b*>«»»«lc«fc»l4L 
Tzi n*-h L «X*(H»^MW 100 SB/10 SB) 
L,KStt±lCte«ft % 120 deg Cx2 0§ra+ZL 
T*#,*S 100 urn <DSW^XK7^UA£fE 

*R«ie»(«tati-u^h/^* 

— K» 16068A, 4329A)ICT;SJt 25 deg C, ;lJg 
50%RH, EPAa*J± 100V ICT;fliJ^Lfco 



[0025] 

Working Example 1 

polyester polyol A (Table 1 reference) you inserted mixed 
solvent 30 0 part of 240.0 part, polyol P60. 0 part, 
methylethyl ketone/toluene=3/l in reactor whichhas stirrer, 
thermometer and cooling tube, after melting mixing with 50 
deg C, as urethane conversion catalyst you reacted with 75 
deg C including dioctyl tin dilaurate 0.0 6 part, next,including 
MDI 60. 0 part. 

As reaction advances, because viscosity rises, it diluted with 
the mixed solvent of timely and methylethyl 
ketone/toiuene=3/l, absorption peak of isocyanate group 
verified that elimination it does with infrared spectrum, 
acquired uniform transparent solution. 

As for polyurethane resin solution which it acquires in this 
way, with the solid component 30% , as for number-average 
molecular weight with calculation based on polystyrene 
approximately 26000 was with GPC measurement . 

polyurethane which it acquires is designated as PU-A1 . 

These PUresin composition and evaluation result are shown in 
Table 3. 

(1) mixture (solid fraction conversion 100 parts/ 10 part ) it did 
Coronate L in polyurethane resin solution which isacquired as 
curing agent, after drying, 120 deg CX 2 hours cure did on 
mold release paper, drewup transparent cast film of 
approximately 100;mu m. 

With methanol it wiped off surface of this film in fully,after 
drying, with resistance measurement vessel (Yokohama 
Hewlett-Packard make 16068 A, 4329 A ) measured with 
temperature 25 deg C, humidity 50%RH, applied voltage 
100 V. 

volume-specific resistance was 10 <sup>8.5 theioa -cm. 
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Rheovibron DDV-2EP(H/R=2 deg C/min, 
f=35Hz)"C«SL, 1#£3* tt*©bf-*a*£ 

PU-A1 CO Tg tt-33 deg C T*fcofc 0 

^aic&tf u 60 deg c -e 1 ftlHftMtfL n£ 

#"J^b4r>*BiBlz|Sy*^-& % 50 
deg C IZT 24 HMB*iy*1*fcft, 3ISyK» 
»=T3iayaflE 300mm/min T*iflgi3£Jg£;1ll 

SUKB&I* 750gffl5mm V&-otz<> 

zhi><D pu ttflli|flj$£:fffllittj|l£& 5 

to 

[0026] 

HJ£#J2~8. IK 12 



mmm 1 tH«ic7-r;i,A*ftfiEuftta.Tg. 
pu mmmmtmmm^n s ic^ 

[0027] 

13 

[C7K'Jxx^;U7tx°'j^--;u A(S i *flR)25i.2 

SP. tf'J*— ;U P 251.2 «Stt&*K 50 deg C "C 
}#$;S£U:&. MDI251.4 §|5£an;U 75 deg C 
|CT£J&£1±. -f V 2/T*-h*S»a>^U7f«UT 

aBWBtLrflDJK'J*— ^ A 226.0 SPthU^T 
P-JU^P/^/ 20.2 Z0^UtH 
U"7— iS-tft-ftiTS deg CCMUft-I 
130 deg C IZ^fitJDg&Lfc 2mm mO=E- 
;UKIC^-?-^iA^ % $£l^T. 130 deg CC10E 
flMb£Jfc£tTl\ 2mm JI<Dv-h£#fcc 



M^*— K$f 16068A. 4329A)lCTSfiE 25 deg 
C. SJt 50%RH. WinWE lOOVIcra^Lfco 



(2) film which is acquired was measured with Orientech 
Corporation (DB 69-607-3550 ) supplied Rheovibron DDV-2 
European Patent (H/R=2 deg C/min, f=35 Hz ), peak 
temperature of elastic loss modulus was defined Tg. 

Tg of PU-A1 - was 33 deg C. 

(3) (1) With it combined in same way in order on 
polyethylene terephthalate film of the thickness 50 ;mu m to 
become dry film thickness 2 ;mu m, coating fabric, with60 
deg C 1 minute drying later, it pasted together polyethylene 
terephthalate film of the thickness 50 ;mu m in polyurethane 
resin surface, stuck, with 50 deg C 24 hours cure later, with 
tensile tester measured peel strength with stretching speed 300 
mrn/min. 

peel strength was 750 gf715 mm. 

These PUresin composition and evaluation result are shown in 
Table 5. • 

[0026] 

Working Example 2-8. 1 1, 1 2 

As in reactor which has stirrer* thermometer and cooling 
tube shown in Table 3,polyester polyol. chain extender, 
isocyanate was selected and polyurethane resin solution was 
acquired in thesame way as synthesis example 1 of 
polyurethane resin. 

film was drawn up in same way as Working Example 1 , 
resistance. Tg. peel strength wasmeasured. 

These PUresin composition and evaluation result are shown in 
Table5. 

[0027] 

Working Example 1 3 

polyester polyol A (Table 1 reference) you inserted 25 1 .2 
part, polyol P 25 1 . 2 part in reactor which has stirrer, 
thermometer and cooling tube, after melting mixing with 50 
deg C, reacting with 75 deg C including MDI 25 1 . 4 part, you 
acquired prepolymer of isocyanate terminal. 



You adjusted blend and this prepolymer of polyol A 226. 0 
part and trimethylolpropane 20. 2 part as crosslinking agent 
75 deg C respectively, after uniform mixing, you poured to 
the mold of 2 mm thickness which preheating are done in 130 
deg C and werepacked, continuously, did 10 hours curing 
reaction with 130 deg C, acquired sheet of approximately 2 
mm thickness. 

(1) with methanol it wiped off surface of sheet which 
isacquired in fully, after drying, with resistance measurement 
vessel (Yokohama Hewlett-Packard make 16068 A. 4329A ) 
measuredwith temperature 25 deg C. humidity 50%RH. 
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C. ?lJf 50%RH. muME. 100VlcT;fli|SLfc o 

(*»H*«taflttt 10 7 ' 9 Qcmtfcofco 

(2)ibhfcv-h^t'Ji>f7^?iS! 
Rheovibron DDV-2EP(H/R=2 deg 

C/min,f=35Hz)"t?aSL. «5fc#tt¥a>br-£ 

PU-A3 <D Tg (4-27 deg C Vfoifco 

WmffiCDm^ZmZ 300 Urn (D^ 0, JX^U>iF 
U^b-h^^A±|C^!tiM)l20/imlC^ 

*P1±. 50 deg C ICT 72 B$F b 1*zl7£ 

* fc « , si a y k » ic -c 3i » y a * 

300mm/min r*]»a££3ll5£Lfco 
MflgftSli 800g»15mmT?*ofco 
[0028] 

14. 15, 17 



Sfctffi, Tg, MUBfiteaiSLfco 

$£H£S 5 ic^f o 
[0029] 

50 deg C Icjn|&^lfc£i*fc* 0 y*-;U J 556.4 
SPtTKU*- ;UP 139.1 »*iS-51*Lfc + lz. 
C-HX 304.5 Sfl£tt&^. i^l-Jg^^s 130 deg 
CIC^^PgftLfc2mm«(D^E-;UKlC-?-^iX 

*K «l^T. 130 deg C -C 10 l»fH«<bSJ£*ff 
l\ m 2mm H0)i/-h^ »fc 0 



—KM 16068A. 4329A)IZTSS25 deg C, MS. 
50%RH. EPJtlPmE 100V |CT38SLfco 



ftmm^mmiz io 69 Qcm-e&^fc 0 

[0030] 

ttmm 1-7 



applied voltage 100V. 

volume-specific resistance was 10 <sup>7.9 the:oa -cm. 

(2) sheet which is acquired was measured with Orientech 
Corporation (DB 69-607-3550 ) supplied Rheovibron DDV-2 
European Patent (H/R=2 deg C/min,f=35 Hz ), peak 

.temperature of elastic loss modulus was defined Tg. , 

Tg of PU-A3 - was 27 deg C. 

(3) It combined in same way in order on polyethylene 
terephthalate film of thickness 300 ;mu m to become dry film 
thickness 20 ;mu m, coating fabric, it pastedtogether 
polyethylene terephthalate film of thickness 300 ;mu m in 
polyurethane resin surface, stuck, with 50 deg C 72 hours cure 
later, with tensile tester measured peel strength with the 
stretching speed 300 mm/min. 

peel strength was 800 gffl5 mm. 

[0028] 

Working Example 14. 1 5, 1 7 

polyurethane resin of composition which is shown in same 
way as the Working Example 13 in Table 4 was synthesized, 
sheet was drawn up with thesimilar protocol, resistance, Tg. 
peel strength was measured. 

Result is shown in Table 5. 

[0029] 

Working Example 18 

uniform mixing while doing polyol J 556. 4 part and polyol P 
139. 1 part which heating and melting aredone, you inserted 
C-HX 304. 5 part in 50 deg C, after uniform mixing, you 
pouredto mold of 2 mm thickness which preheating are done 
in 130 deg C and werepacked, continuously, did 10 hours 
curing reaction with 130 deg C, acquired sheet of 
approximately 2 mm thickness. 

composition is shown in Table 4. 

With methanol it wiped off surface of this sheet in fully,after 
drying, with resistance measurement vessel (Yokohama 
Hewlett-Packard make 16068 A, 4329 A ) measured with 
temperature 25 deg C. humidity 50%RH. applied voltage 
100V. 

volume-specific resistance was 10 <sup>6.9 the:oa -cm. 

Result is shown in Table 5. 

[0030] 

Comparative Example 1-7 

As in reactor which has stirrer, thermometer and cooling 
tube shown in Table 3,polyester polyol. chain extender. 
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1 tB«l=7Y;UA*ftl*L, Tg. 

tSJR^ft 5 i=«*. 

[0031] 
ttttftl 8-10 



Hlt«12i:H«l=a4[C^|iJ«(D7KU , 5L/^ 

[0032] 
[S3] 



isocyanate was selected and polyurethane resin solution was 
acquired in thesame way as synthesis example 1 of 
polyurethane resin. 

film was drawn up in same way as Working Example 1, 
resistance, Tg. peel strength wasmeasured. 

Result is shown in Table 5. . > 

[0031] 

Comparative Example 8~10 

polyurethane resin of composition which is shown in same 
way as the Working Example 12 in Table 4 was synthesized, 
sheet was drawn up with thesimilar protocol, resistance, Tg, 
peel strength was measured. 

Result is shown in Table 5. 

[0032] 

[Table 3] 
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Hp. 








<tmr 

mol/g 
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[0033] 
[*4] 



[0033] 
[Table 4] 



Page 15 Paterra Instant MT Machine Translation 



JP3361691B2 



2003-1-7 
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[0034] [0034] 
5] [Table 5] 
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13 


P0-A3 




-27 


7.9 


690 


14 


PD-B2 




-37" 


7.4 


796 


15 


PU-H2 




-39 


U 


600 


1* 


FD-H2 




-50 


7.7 


640 


18 


PO-J4 




-41 


6.9 


390 


ttXM 1 


PD-M 


U io 


-3o 


9.5 


680 


2 


PD-Cl 


C-HX 10 


-4B 


13.6 


840 


3 


PU-E1 


C-HL 10 


-30 


14.1 


670 


4 


P0-! 


C-HL 10 


-M 




820 


5 


PO-6 


C-L 10 


-24 


14. 1 


690 


6 


P0-K 


(J-L 16 


-47 


11.1 


720 


7 


PO-01 


C-HX 10 


-62 


lU 


640 


8 


PU-C2 




-12 


12.8 


880 


9 


PD-&2 




-21 


iSttJb 


960 


ID 


PD-OZ 




-32 


15U± 


730 


tg : Hkovlbron DDV-2EP, 


H/B=8"C/™t, f=35Ei 
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